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AUTOMATIC VnJLTIPLE-DECANTING 
CENTRIFUGE 

TECHNICAL FIELD 

This invendon relates to the art of automatic ccntnfuga- 
tion. In particular, the inventioQ relates to apparatus and 
procedures using autonaatic, multiple decanting with cen- 
trifugation. In a preferred embodiment, an automated pro- 
cedure separates blood components and proteins including 
the separation of fibrinogen from blood. 

BACKGROUND 

The separation of components through ccntrifugation is 
well kaown. For example, in the medical field it is conomon 
to subject a sample of blood to centrifugation to produce a 
precq)itate of cellular nsaterial and a supernatant of plasma. 
The plasma is then decanted to complete the separation of 
these ccaiqx>nents. 

U.S. Pat No. 5.178,602 (Wells) and U.S. Pat No. 5.047, 
004 (WcUs) show an automated centrifuge, which includes 
structure for holdup a centrifuge tube, after ccntrifugation. 
in a positioQ that allows the supernatant to drain from the 
tube and into another container by gravity. The holding 
stnicture shown in these patents consprises a locking mecha- 
nism mounted for axial movement with respect to the axis of 
rotation of the centrifuge. An electromagnet that is easily 
controlled causes the axial movement 

it is also known to decant a supernatant by the process of 
centrifugal draining. According to that process, a centrifuge 
rotates a centrifuge tube while the tube is held in a position 
such that the supernatant is drained from the tube by 
centrifugal forces. 

nbrin sealants for treating wounds are known and are 
typically produced by combining a fiWnogen/Factor XIH 
component with bovine thrombin. When these are mixed, a 
fibrin tissue adhesive results, which is a^^ed to the wound. 
Descriptions of cmnpositions for use as tissue sealants are 
given in U.S, Pat No 5292361 and U.S. Pat No. 5209.776 
(Bass et aL). The fiMnogra is obtained from plasma, cither 
pooled or autologous, and cryoprecipitation is one known 
technique for separating fibrinogen from plasma. One cryo- 
precipitation tedmique is described in U.S. Pat No. 5 J 18. 
524 and includes the ccntrifugation of thawing plasma to 
produce a precipitate containing fibrinogen/Factor xm. 
Other techniques for producing fibrinogen/Factor Xm 
include inducing precipitation a[ the component by addition 
cf such agents as Ammonium Sulfate or polyethylene glycol 
(PBG) to blood pUsma. 

SUMMARY OF THE INVENTION 

Several known chemical procedures include repeated 
stq>s of physical separation between two or mwc compo- 
nents. Separation based on density differences between the 
components is often by centrifugation, and the resulting 
supernatant is decanted to complete the separation. Each 
step provides an c^jpOTtunity for error* which would be 
reduced by automation of die process. 

In accordance with the invention, chemical procedures 
requiring several centrifugation steps are automated, to 
reduce the time required by a clinician and eliminate the 
potential for errors. A{^>aratus in accordance with the inven- 
tion includes a multiple-chamber container and a centrifuge 
designed to receive the container and subject its contents to 
predetermined centrifug^on steps as well as gravity and 
centrifugal decanting of die supernatant 
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A preferred coDtamer m accordance with the invention 
includes first and second chambers separated by an tnier- 
nriediate wall. The first chamber is designed to receive a first 
liquid, such as human blood The second chamber is located 
adjacent the first chamber, and the wall between the cham- 
bers IS such that a supernatant in the first chamber will flow 
over the top of the wall and be drained into the second 
chamber by gravity when the container is held in the proper 
orientation. The supernatant in the second chamber naay then 
be subjected to a mixing action and then may be subjected 
to a second centrifugatioo. The container can also be held in 
a second positioD whereby a second supernatant is caused to 
flow back over the wall into the first chamber by centrifugal 
forces resulting from a second centnfugadon. 

A centrifuge in accordance with the invention includes a 
rotatablc support with a swingmg frame for receiving the 
multiple-chamber container and means for locking the con- 
tainer in cither of at least two positions for draining super- 
natant fluids from the chambers. Preferably, the locking 
means is an electro-magnetically operated disk mounted for 
movement axiaiiy with respect to the axis of rotation of the 
rotatablc support The centrifuge is preferably operated 
under the control of an electronic circuit, which may include 
a programmed airay logic (PAL) or other circuitry, that 
causes the roCor to operate in accordance with a predeter- 
mined program and controls the locking means such that it 
locks the container in predetermined orientations in con- 
junction with operation of the rotor. 

While many diffaent programs for operation of the 
centrifuge can be developed, depending on the desired 
results, a preferred operation is for the production of autolo- 
gous fib^ogeiL Prior techniques for production of fibrino- 
gen require several distinct steps, each of which requires a 
skilled technidan but does not eiinunate an opportunity for 
error. These steps include separation of plasma from cellular 
components, treatment of the plasma with a precipitating 
agent and separation of a fiteinogen precipitate **pellet" 
from the plasma. The separation of plasma from blood and 
the separation of the fibrinogen pellet from plasma typically 
require centrifugation first of the blood and then of the 
plasma, with addition of at least one precipitating agent 
between the steps. Thus, the production of fibrinogen in the 
prior art has been complex and error-prone. 

In accordance with this embodiment of the invention, a 
patient* s anticoagulated blood is placed in the first chamber 
of the disposable container, and a precipitation agent is 
placed in the second of the chamben. The container is then 
placed in the swinging frame of the centrifuge, and the 
control circuit is activated to initiate the opcradon of the 
centrifuge. The centrifuge first rotates the container for a 
time period that has been determined to be adequate for 
separating the cellular components from the supernatant 
plasma. During this time, the swinging frame will have 
rotated outwardly substantially due to centrifugal forces on 
the container. While the frame is in the outwardly rotated 
position, the locking means is activated to lock it there. The 
rotation of the support is then terminated. As the rotational 
velocity of the support decreases, the supernatant fluid, 
being no longer subject to the centrifugal forces, flows out 
of the first chamber and into the second chamber by gravity. 
The cellular cooqxHient is more viscous and, thus, flows 
toward the second chamber at a rate less than that of the 
plasma. Preferably, however, a divider in the form of a disk 
is placed in the first chamber to restrict the flow of the 
cellular components and plasma below the disk. The disk is 
at a depth that provides a pFedetermlned volume <^ plasma, 
which is normally near the expected boundary between the 
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supernatant and cellular componeats. After a period of time 
that has been determined to allow an adequate amount of the 
plasma to flow into the second chamber, the locking means 
is deactivated to release the container, whereby it assumes an 
upright position with the cellular component remaining in 
the first chamber and the plasma now in the second chamber. 
The rotatable support is dien alternately activated and deac- 
tivated for short intervals to mix the plasma with the 
precipitating agent in the second chamber. Interaction 
between the precipitating agent and the plasma initiates 
prec^itation of fibrinogen and Factor XHI from the plasma. 
The suppOTt is then again rotated to accelerate the precipi- 
tation of the fibdnogen/Factor Xm and to create a pellet in 
the bottom oi the second chamber. As a final step, the 
locidng means is again activated to lock the container in a 
positioo such that the supernatant resulting from predpita- 
tioD of the fibrinogen is decanted by centriiugai draining into 
the first chamber In this step, die container is hdd substao- 
tially upd^t and the support is rotated to apply centnfugai 
f<^ces to the supernatant^ whereby it flows over the wall 
between the chambers and into the first diambcr. The 
loddng means is then inactivated, the container removed 
from the centrifuge^ and the fibcinogen/Factor Xm reizkoved 
from the second chamber for further processing. In a pre- 
ferred embodiment the fibrinogen/Factor xm is reconsti* 
tuted and then, combined with thrombin, and q^piied to a 
patient to treat a wound. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective of a container and centrifuge in 
accordance with the invention. 

FIG. 2 is a veiticai cross section of a preferred embodi- 
ment of a container. 

FIGS. 2a and 56 are partial vertical cross sections of the 
centriiuge of FIG. 1. 

FIGS. 4a through 4f are schematic diagrams illustrating a 
preferred method of operation of the centrifuge of the 
invention. 

DETAILED DESCRHTION OF THE 
INVENTION 

With reference to FIGS. 1 and 2 of the drawings, a 
centrifuge 2 is designed to receive a cootaiocr 4 in accor- 
dance with the invention. The centrifuge is capable of 
subjecting the container to a series of stcp$ thai will be 
described in detail below. The container includes at least two 
chambers, 6 and S. Chamber 6 is designed to receive a first 
fluid to be treated, such as blood Chan^ber S is designed to 
receive flukis that have been decanted from chamber 4, such 
as a siq)eniatant plasnsa resulting from centiifugitioii of 
blood in chamber 

A preferred form of the container is shown in detail in 
FIG. 2. As shown, the container compcises three primary 
parts. A base part is preferably molded and indudes the 
cfaantos 6 and S and a bridge 7, which connects the two 
cfaamfocn. AM 11, also preferably noolded, fits over the tops 
of the chambers to dose them. The lid indudes cup shaped 
extensions 12 and 14, each of which Is centrally aligned with 
a respective one of the chambers 6 and S. Extension 12 has 
a access pert in the form of centrally located opting 13, 
while extension 14 has a centrally located opening 15. The 
openings receive syringe needles to permit fluids to be 
injected into the chambers or withdrawn therefrom. Mem- 
branes 16 and 17 cover the openings 13 and 15 to maintain 
sterility. The membranes are preferably heat scaled into the 
extensions 12 and 14 during construction by providing a 
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cavity for receiving the membranes. After a membrane is 
inserted, the upper edges of the cavity are folded over and 
welded, e.g.. uitrasonically. to retain the membrane. 

The lid also includes a bridge T that cooperates with 
bridge 7 in the base to form a fluid channel 18, connecting 
chambers 6 and 8. As shown, the bridge 7 extends above the 
tops of the chambers 6 and 8 to prevent commuoication 
between the chambers by "splashing." Intentional fluid 
communicatioa between the two chambers will be described 
in detail below. 

A separation disk 20 is preferably placed in chamber 6 
near, but always above, the expected vcrdcai position of the 
boundary between supernatant plasma and cellular compcK 
nents after a first ccntrifugation of a blood sample. The 
hematocrit is Icnown to vary among indivicUuls, and the 
exact amount of plasma that will result from a blood sample 
cannot be accurately predicted without prior testing of the 
sample. Thus, disk 2# is located such that the plasma above 
the disk after centrifugatioQ of a predetermined volume 
blood is a predetermined volume of plasma. The uppcx 
surface of the disk 2# is tapered toward an edge, and the 
edge includes at least one groove 22 that allows fluid 
conununication between the parts of the diamber 6 that are 
above and below the disk 2#. 

In a prcfared embodiment a cylindrical support 24 is 
attached to the lower surface of the disk to set die location 
of the disk during assemiiiy. 

A hollow mbe 26 is provided to facilitate introduction of 
the blood sample to the portion of the chamber 6 that is 
below the disk 2#* The tube 26 extends firom^ist below the 
opening 13 through disk 2#. Thus^ a syringe needle inserted 
tfarou^ opening 13 pierces membrane 16 and communicates 
with tube 26 to allow injectioD of the blood sample into the 
bottom of the chamber 6. The groove 22 pennits downward 
movement of the plasma and cellular components during 
centrifugation but retards movement of the cellular conopo- 
nents during decanting. Also, an air vent 27 is provided for 
chamber 8 to f adUtate introduction and withdrawal of fluids. 

In use, a container 4 is placed in a holder on the rotor of 
the centrifuge as indicated in FIG. 1. To balance the rotor, 
two such coataiiiers arc preferably placed in the centrifuge 
in diametrically opposed positions. Of course, only one 
container may be used and a weight or ^'dummy'* container 
used to balance the rotor. 

FIGS. 3a and 3^ are partial cross sections of a preferred 
eii^>odimait of a centrifuge showing the container locked in 
two different positions. A rotor shaft 28 is connected to a 
motor (not shown), which rotates the shaft A rotor !• is 
mounted to the shaft for rotatioQ and has a frame 32 
pivotally {nounted to the rotor 3# at pivot connection 34. The 
top surface (not shown) of the frame 32 has two circular 
openings for receiving the chambers 6 and 8 whereby the 
container can be placed in the &ame such that the contents 
of the container will be subjected to centrifugal forces as the 
rotor is rotated. A bias spring 35 ensures that the &amc 32 
will pivot to an upright position when centrifugation is 
terminated. The frame 32 may also be shaped to reduce wind 
resistance, as known in the art 

A locking plate 36 is mounted coaxially with the shaft 28 
for engaging the &ame 32 to lock the container in desired 
orientations. The plate and the mechanism for controlling 
the positions of the plate may be the substantially the same 
as that shown in my previous U.S. Pat No. 5,178.602, For 
examine, an electromagnet 38 may be provided to control 
the positioa of the locking plate by action on a pennanent 
magnet 49, which is attached to the locking plate. 
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Preferably, the electromagnet 3S and magnet 40 are 
positioned such that the locking piatc can be placed in cither 
of two positions. In a first position, shown in phantom lines, 
the plate does not engage the frame 32. and the frame 32 is 
free to rotate about pivot 34. In a second position, shown in 
solid lines at 36\ the locking plate engages one of two parts 
of the frame 32 to hold it in one of two selected orientations. 
In the position shown in FIG. 3^. a lip of the plate engages 
a protuberance 42 on the franse 32 to lock the container in 
the orientation shown in FIG. 3a. In the position shown in 
FIG. 36, the plate 36 engages an upper edge of the frame 32 
to lock the container in the tilted position shown in FIG. 3b. 
The locking plate preferably rotates with the rotca: whereby 
it can be moved to engage the frame during ccntrifrigation of 
the contents of the container. 

The operation of the centrifuge in a preferred embodiment 

the invention will be described with regard to FIGS. 4a 
through 4/ In a first step, blood is introduced into chamber 
6 of the container through opening 13. The blood has 
preferably been obtained from a patient, but it may be 
pooled or obtained from another. A precipitating agent 43, 
e.g., PEG, is then placed in chamber preferably by 
injection through opening 15. The container with blood and 
precipitating agent are then placed in the centrifuge for 
automated operation. 

In the first step of automated operation, the container is 
allowed to swing freely as the blood is subjected to cen- 
tnfugadon. As illustrated in FIG. 4a, the cellular compooeot 
44 of the blood will be separated from the plasma compo- 
nent 46 in this step. After a predetermined time pehod, e.g., 
five minutes, the locking piate 36 is moved to a position 
shown at 36* whereby the container 4 is held in the position 
shown in FIGS. 3b and 4b^ and rotation of the rotcr is 
stopped. In this position, the plasma component 46 flows 
thiougfs channel 18 by the force of gravity. The chamber is 
held in the position of FIG* 4b for preferat^ about 3 
seconds, which is adequate to allow the plasma to drain by 
gravity into the chaml>er 8 but is not so long that the nKxe 
viscous cellular compooeot 44 drains into the chamber 8, 
The plasma 46 and pcecq}itating agent 43, which was 
previously placed in chamber 8, are now both in chamber 8. 
To provide complete mixing of these fluids, the locking plate 
is lowered, and tiie rotor is caused to accelerate and decel- 
erate alternately for 10-20 seconds, as illustrated in FIG. 4c. 
The precipitating agent causes the fibrinogen/Factor Xm to 
separate from ibc plasma, and this separation is assisted by 
centdfiiging ifae contents of the oontaina a second time. 
This second centiiiugation may be for a period of about five 
minutes. A fibdnogen pellet 48 is, thus, formed in the bottom 
of the chamber 8, as illustratBd in FIG. 4d, At this stage of 
the process, the plasma supernatant 46 remains in dumber 
8. 

Plasma 46 is separated from the fibrinogen pellet 48 by 
stopping rotation <^ the centzifage rotor to allow the con- 
tainer to pivot to the upright position shown in FIGS. 3a and 
4tf. The locking plate 36 is then activated to lock the 
container in that orientation by engagement with protuber- 
ance 42, and the container is again rotated by the rotor for 
a period of about three to eight seconds. This rotation causes 
the supernatant plasma 46 to flow back through channel 18 
and into chamber 6 by centrifugal draining, as illustrated in 
FIG. 4tf. Thus, the ^rinogen pellet and plasma have now 
been separated. As a final step, the container is subjected to 
another centnfugation illustrated in FIG. 4f for about fifteen 
seconds, whereby the fibrinogen pellet is forced into the 
bottom of the chamber 8. 

The automated process for production of fibrinogen is at 
this p<xnt coa^>iete, and the fibrim^en pellet is preferably 
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extracted from the container 8 by a synnge for further 
processing. For exanaplc, the fibrinogen may be reconsti- 
tuted and conabined with thrombin to produce a sealant or an 
adhesive. 

The apparatus of the invention may be used for other 
automated processes. For exan^lc, another technique for the 
separation of fibrinogen from blood in accordance with the 
structure of the invention uses cryoprecipitation. According 
to this technique, plasma is frozen to a temperature of about 
minus 20" C, thawed, and tiien centnfugcd to separate the 
fibrinogen from plasma. The multiple-decanting apparatus 
of this invention may be used to automate cryoprecipitation 
by inclusion of a temperature control device 50 in thermal 
contact with the centrifuge. The temperature control device 
may comprise any of several known structures, including 
liquid nitrogen or liquid oxygen based devices and refrig- 
eration devices. 

To effect automated cryoprccijHtatioQ, a sample of blood 
is placed in the first chamber 8, and the container is then 
placed in the centrifuge and subjected to a first ccntrifiiga- 
tioiL The plasma is thea drained into the second chamber 8, 
for example by gravity draining. The temperature control 
device is then activated first to freeze the plasma and then to 
allow the plasma to thaw. The thawed plasma is subjected to 
a second centnfugadon, which separates fibrinogen from the 
remainder of the plasma. The supemataot plasma is tiien 
separated from the fifarinc^a by draining it back into the 
first chamber* for example by centrifugal draining, whereby 
only fibnnogea remains in the second chamber The coo- 
taiiKT is then removed frcan the centrifuge, and the fitxioo- 
gcn removed from it for use as described above. Of course, 
the freeze-thaw-centnfuge process may be carded out any 
numba of times before the supernatant is drained back into 
the first chamber. 

Modifications within the scope of the appended claims 
will be ^)paient to those of skill in the ait. 

We 

1. A centrifuge comprising means for removably receiv- 
ing a unitary container having a phirality <rf chambers for 
receiving substances to be centrifuged, means for rotating 
said coittainer to subject said substances to centrifugatioa, 
and means for locking said container in a first predetermined 
position to allow a supernatant in a first of said chambers to 
transfer into a second of said chambers and for locking said 
container in a second position to transfer a supernatant in 
said second chamber to another of said chambers. 

2. Appttratus according to claim 1 wherein said means for 
locking, w^en activated, locks said container such that a 
supernatant in one of said chambers transfers into another of 
said chambers by gravity draining. 

3. Apparatus according to claim 1 wherein said naeans for 
locking, when activated, locks said container such that a 
supernatant in one of said chambers transfers into another of 
said chambers by centrifugal transferring. 

4. Apparatus according to claim 1 wherein said means for 
locking, when activated to a first position, locks said con- 
tainer such that a supematam in said first chamber drains 
into said second chamber by gravity draining and, when 
activated to a second position, locks said container such that 
a siq}emd^t in said second chamber transfers into said first 
chamber by centrifugal transferring. 

5. Apparatus according to claim 1 wherein said locking 
means comprises a movable plate and means for controlling 
the position of stid plate. 

6. Apparatus according to claim 5 wherein means for 
controlling is dectricaL 

7. Apparatus according to claim 6 wherein said means for 
controlling is magnetic 
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8, A{^3aiatus according to claim 1 further comprising 
means for coatroUing said means for locJdng and said means 
for rotating to provide automatic multiple decanting by 
activating said means foe rotating for a predetermined pchod 
of time, activating said means for locking to allow a super- 
oatant in said first chamber to transfer into said second 
chamber, activating said means for rotating a second tiiw^ 
and activating said means for locking a second time to allow 
a supernatant in said second chamber to transfer into said 
first chamber. 

9. Apparatus according to claim 8 wherein said means for 
locking locks said container such that a supernatant in said 
first chamber transfers into said second chamber by gravity 
draining and locks said container such that a supernatant in 
said second chamber transfers into said first chamber by 
centrifugal transfening, 

1#. Apparatus according to claim 1 further comprising 
means for controlling the ten^>crature of the contents of said 
second chamber. 

IL Afpantm aocording to claim 1# wherein said means 
for controlling the temperature is capable of fireezing said 
contents for cryoprecqntatioa. 

12. Apparatus for squration of a pred^ntate from a liquid 
con^sing a unitary container having first and second 
adjacent chambers, wherein said first chanto is located 
with respect to said second chamber such that a first super- 
natant in said first chamber drains by gravity into sakt 
second chamber when said first and second chambers are 
held in a first onentatioa and a second supernatant in said 
second chamber transfers from said second chamber into 
said first chamber by centrifugal transf ening when said first 
and second chamben are held in a second orientation and 
subjected to cestrxfugalioa. 

13. Apparatus acooinling to claim 12 wherein said 
second chamben are joined by a wall that forms a fluid flow 
path between sakl fint and second chambers. 

14. Apparatus according to claim 13 further conq}rising 
divider means for dividing said first chamber into two [pads] 
parts, said divider means being located near the expected 
location of the interface between said precipitate and said liquid. 

15. Apparatus according to daim 14 wherein said divider 
means includes a pet^ihery having at least one groove 
therein for allowing fioid communication between said two 
patts. 
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16. Apparatus according to claim 12 further con^ang « 
covering on said first and second chambers for preventing 
spillage of the coDtcnts of said chambers while allowing a 
syringe to inject fluids into or remove fluids from said 
chambers. 

17. Apparatus according to daim 16 wherein said cover, 
ing includes access pc^ means for each of said chamben for 
allowing a fluid to be introduced into a chan^>eT and means 
for sealing said access port means until opened to allow said 
fluid to pass. 

IS. Apparatus according to claim 17 wherein at least one 
of said chambers includes a hollow mbe aligned with a said 
access (xxt fcr conducting said fluid into said at least one of 
saidchambcn. 

19. Apparatus according to daim 18 further conqvising 
air vent means for allowing air in said container to exit from 
said container. 

2t. Apparatus according to claim 12 in combination with 
a cenCdfiige for subjecting said liquid to centnfugatioit 
loddng said chambers in said first orientatioa to allow said 
first supernatant to drain into said second chamber, and 
loddng said chambers in said second orientatioo while 
rotating said chambers to provide said centnfugil transfer- 
ring. 

2L A centrifuge comprising a first chamber for receiving 
a fluid substance and a second chamber for rccdviag a fluid 
substance, means for rotating said first and second chambers 
to sobject said substances to centiifugatioQ, and means fcr 
locking sakl chambers in first predetermined positions and 
for locking said chambers in second pred^ermined 
positions, means for transfening a supernatant in said first 
dasabcx into said second dumber by gravis when said 
chambers arc in said first predetermined positions and for 
transfening a siqxmatant in said second chamber to said 
first chamber by centrifugal transfer when said chambers ate 
in said second predetermined positions. 



22. A system for treating physiological products, 
comprising: 

a centrifuge; 

a container having at least a first chamber and a 
second chamber, wherein each of the first and second 
chambers have a top portion, a bottom portion and a set of 
walls, wherein the top portions of the first chamber and 
second chamber are connected by a bridge for transferring 
fluid therebetween; and 

a holder assembly attached to the centrifuge and 
effective to removably receive the container, wherein the 
holder assembly is effective to position the container in one 
or more predetermined positions. 

23. The system of claim 22, wherein the chambers include 
removable lid portions, thereby forming a closed container. 

24. The system of claim 23 wherein at least one of the 
chambers includes an access port for transference of a 
liquid. 

25. A container comprising: 

at least a first chamber having a top portion, a 
bottom portion and a first set of walls; 

a second chamber having a second top portion, a 
second bottom portion and a second set of walls; 

and a bridge connecting the top portion of the first 
chamber and the top portion of the second chamber, such 
that a substance can be transferred from the first chamber to 
the second chamber while the container is positioned at a 
predetermined angle. 

26. The container of claim 25, wherein the chambers include 
a removable lid portion. 

27. The container of claim 26, wherein at least one of the 
chambers includes an access port for transference of a 
liquid. 

28. A system for treating physiological products and 
maintaining sterility of said products during said treating 
comprising: 

a container having a plurality of closed, sterile 
fluid-receiving chambers, a bridge forming a fluid path 



allowing fluid communication between a first of said 
chambers and a second of said chambers when said 
container is in a predetermined orientation, and at least one 
access port allowing access to at least one of said chambers 
to maintain sterility, and 

a centrifuge having a holder removably receiving 
said container and allowing said container to assume a first 
orientation wherein a physiological product in one of said 
chambers is subjected to centrifugation and said 
predetermined orientation wherein fluid in said first of said 
chambers flows along said fluid path to said second of said 
chambers. 

29. A system according to claim 28 wherein said holder 
comprises a frame pivot ally mounted to a centrifuge rotor. 

30. A system according to claim 28 further comprising a 
movable locking plate that is movable between free and 
locking positions, wherein said plate allows said container 
to assume said first orientation when in said free position 
and holds said container in said predetermined position 
when in said locking position. 

31. A system according to claim 30 further comprising an 
electromagnet for moving said locking plate to one of said 
locking and free positions. 

32. A system according to claim 28 wherein said holder 
comprises a frame pivotally mounted to a centrifuge rotor, 
and further comprising a movable locking plate that is 
movable between free and locking positions, wherein said 
plate engages said frame to allow said container to assume 
said first orientation when in said free position and to hold 
said container in said predetermined position when in said 
locking position 

33. A container comprising a base forming a plurality of 
sterile chambers, each of said chambers having a bottom 
and a top, a bridge connecting at least two of said chambers 
and arranged to provide a sterile fluid channel from a first 
of said at least two sterile chambers to a second of said at 
least two sterile chambers when said container is in a 
predetermined orientation, a lid closing said top of each of 
said plurality of chambers, and access ports that provide 
access to the chambers while maintaining sterility. 

34. A container according to claim 33 wherein said plurality 
of sterile chambers and said bridge comprise a molded base 
part. 



35. A container according to claim 34 wherein said 
container is substantially rigid. 

36. A container according to claim 33 further comprising a 
separation disk in one of said chambers. 

37. A container according to claim 33 wherein said plurality 
of chambers comprise first and second adjacent chambers 
having adjacent sidewalls and said bridge is formed at the 
tops of said adjacent sidewalls. 



ABSTRACT 



A centrifuge is capable of holding a sample container in 
seleoed orientations, cither during or after centrifugation, to 
drain supematants between two or more chambers of the 
container. The draining may be gravity or cenlrifugai drain- 
ing. This allows an autonaatcd process to subject a sample to 
a first physical or chemical treatment to produce a first 
supem^ant, the first supernatant to be subjected to a second 
physical or chemical treatment, and a second siq>ematant to 
be separated from a desired component 
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